Experimental
Melting points were determined on a Mel-Temp melting point apparatus in open capillaries and are uncorrected. MS were performed on JOEL JMS-SX/SX 102A spectrometer. IR spectra were obtained using a 1725XFT-IR spectrophotometer.
Absorption spectra were acquired using an HP8453 spectrophotometer and emission spectra were obtained on a Hitachi F-4500 fluorospectrometer. Single crystal structures were determined by a Bruker AXS SMART-1000 X-ray single-crystal diffractometer.
1 H and 13 C NMR spectra were recorded at 300 and 75 MHz on a Varian VXR300 spectrometer. Chemical shifts were reported in parts per million on the δ scale relative to an internal standard (tetramethylsilane, or appropriate solvent peaks)
with coupling constants given in hertz. 1 H NMR multiplicity data are denoted by s (singlet), d (doublet), t (triplet), q (quartet), and m (multiplet). Analytical thin-layer chromatography (TLC) was carried out on Merck silica gel 60G-254 plates (25 mm) and developed with the solvents mentioned. Flash chromatography was performed in columns of various diameters with Merck silica gel (230-400 mesh ASTM 9385 kieselgel 60H) by elution with the solvent systems. Solvents, unless otherwise specified, were reagent grade and distilled once prior to use. All new compounds exhibited satisfactory spectroscopic and analytical data. UV-vis spectra were measured on an HP8453 spectrometer with a 1 cm path length quartz cell.
Fluorescence spectra were measured on a Hitachi F-4500 fluorescence spectrophotometer. Anthracene (Φ f = 0.27, in hexane) was used as an external standard for the measurement of fluorescence quantum yields of 4 and 5. Fluorescence quantum yields were measured by comparing the integrated area under the fluorescence curve for compound 4, 5, and anthracene at equal absorbance at the same excitation wavelength. The quantum yields were corrected for the refractive index of the solvent.
Synthesis and characterization
Preparation of 4-Methoxyphenyl-4-trifluoromethylbenzylideneamine (1).
To a solution of p-anisidine (385 mg, 3.12 mmol) in methylene chloride (10 mL) was added 4-(trifluoromethyl)benzaldehyde (543 mg, 3.12 mmol) and anhydrous magnesium sulfate (376 mg, 3.12 mmol). After the mixture was stirred at room temperature for 30 min, the solution was then filtered and concentrated. To a solution of 2 (488 mg, 1.39 mmol) in 1,2-dichloroethane (10 mL) was added 4-hydroxy-7-dimethylaminocoumarin (285 mg, 1.39 mmol) and a catalytic amount of p-TsOH. After the mixture was refluxed for 6 h, water (5 mL) was added to quench the reaction and the product was extracted with methylene chloride (25 mL x 2). The 
.
Reduction of compound 4
To a solution of 4 (54 mg, 0.1 mmol) in methylene chloride/methanol (5 mL) was added sodium borohydride (38 mg, 0.1 mmol) in one portion at room temperature.
The reaction was completed within 5 min. After completion of the reaction, the solvent was concentrated in vacuo. This mixture was poured into water (5 mL). The product was extracted with methylene chloride twice. The combined organic extracts were dried over anhydrous MgSO 4 , filtered and concentrated. The resulting product was purified by column chromatography to give the pure 5 in a 96% yield; mp 
Oxidation of compound 5
To a solution of 5 (54 mg, 0.1 mmol) in methylene chloride/methanol (5 mL) was added DDQ (12 mg, 0.05 mmol) or H 2 O 2 (33%, 2 μL) in one portion at room temperature. The reaction was completed instantly. After routine work up procedure, the product 4 was purified by the routine procedure. After completion of the reaction, the solvent was concentrated in vacuo. This mixture was poured into water (5 mL).
The product was extracted with methylene chloride twice. The combined organic extracts were dried over anhydrous MgSO 4 , filtered and concentrated. The resulting product was purified by column chromatography to give the pure 4 in a 98% yield.
The reversible redox process was repeated 10 times by sequentially exposing 4 or 5 with a reduction-oxidation sequence. (1) 8164 (1) 3570 (1) 60 (1) O (2) 3470 (1) 10200 (1) 1546 (1) 53 (1) O (3) 2987 (2) 7308 (1) 2899 (2) 79 (1) N (1) 1715 (2) 10498 (2) 1289 (2) 48 (1) N (2) 7000 (2) 9864 (2) 5187 (2) 74 (1) C (1) 4805 (2) 8950 (2) 3606 (2) 50 (1) C (2) 5596 (2) 9011 (2) 4355 (2) 57 (1) C (3) 6209 (2) 9779 (2) 4439 (2) 58 (1) C (4) 5976 (2) 10480 (2) 3734 (2) 65 (1) C (5) 5174 (2) 10405 (2) 2998 (2) 61 (1) C (6) 4563 (2) 9636 (2) 2904 (2) 48 (1) C (7) 3689 (2) 9505 (2) 2184 (2) 47 (1) C (8) 3137 (2) 8735 (2) 2161 (2) 48 (1) C (9) 3418 (2) 8028 (2) 2861 (2) 56 (1) C (10) 2197 (2) 8637 (2) 1424 (2) 52 (1) C (11) 1344 (2) 8999 (2) 1887 (2) 49 (1) C (12) 784 (2) 8461 (2) 2428 (2) 65 (1) C (13) 80 (3) 8845 (3) 2917 (3) 71 (1) C (14) -80 (2) 9770 (3) 2860 (2) 69 (1) C (15) 454 (2) 10312 (2) 2312 (2) 54 (1) C (16) 1178 (2) 9938 (2) 1831 (2) 44 (1) C (17) 2507 (2) 10176 (2) 839 (2) 45 (1) C (18) 2308 (2) 9172 (2) 487 (2) 50 (1) C (19) 3158 (3) 8794 (2) 19 (2) 73 (1) C (20) 1346 (2) 9104 (2) -263 (2) 63 (1) C (21) 7247 (3) 9119 (3) 5887 (3) 84 (1) C (22) 7638 (3) 10647 (3) 5267 (3) 89 (1) O(4) -401 (13) 8295 (10) 3392 (10) 100 (2) C (23) -830 (40) 8640 (40) 4287 (17) 191 (13) O(4') -440 (30) 8140 (20) 3620 (20) 100 (2) C(23') -1080 (80) 8700 (80) 3940 (40) 191 (13) C (24) 2705 (2) 10833 (2) 39 (2) 49 (1) C (25) 3651 (2) 10982(3) -162 (3) 83 (1) C (26) 3823 (3) 11568(3) -900 (3) 95 (1) C (27) 3037 (3) 12013(2) -1458 (2) 68 (1) C (28) 2097 (2) 11872(2) -1269 (2) 64 (1) C (29) 1930 (2) 11284 (2) -528 (2) 55 (1) C (30) 3218 (4) 12639(4) -2242(4) 100 (1) F (1) 2941 (4) 12240(3) -3182 (3) 124 (2) F (2) 4205 (4) 12744 (4) -2310 (5) 135 (2) F (3) 2689 (12) 13409 (4) -2325 (8) 180 (5) F(1') 3662 (11) 12382 (8) -2805 (7) 124 (2) F(2') 3747 (8) 13381 (8) -1819 (7) 135 (2) F(3') 2570 (30) 13049 ( (1) C (1) 53 (2) 46 (2) 50 (2) 7 (1) 4 (1) 6 (1) C (2) 58 (2) 58 (2) 51 (2) 9(1) -1(1) 9 (1) C (3) 55 (2) 69 (2) 48 (2) 3(1) -1(1) 9 (1) C (4) 61 (2) 66 (2) 64 (2) 6(2) -5(2) -12 (2) C (5) 60 (2) 59 (2) 58 (2) 16(1) -3(1) -4(1)
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